Introduction
The increasing spread of technology and knowledge in human life has increased the speed of work as well as production and productivity. However, these changes have been associated with complications such as inertia, fatigue, neuropsychiatric stress, and increasing musculoskeletal disorders (MSDs) (1). MSD is one of the most common and costly problems associated with work in all countries of the world. One of the biggest problems of occupational health in industrial and developing countries is work-related MSDs caused by poor working postures (2). Definition of these disorders includes disorders in muscles, ears, pods, peripheral nerves, joints, tendons, ligaments, and blood vessels, which can be repeated during work and doing tasks (3). MSD is a factor causing loss of working time, and increasing costs and human injuries. It is commonly found in the upper limbs including neck and waist of computer users; the main causes of this problem include duplicate fingers, hands, poor body static postures, contact pressure on the wrists, and time spent working with the computer (4-8). More than 60 percent of the administrative staff in growing countries complains about physical discomfort, many of them related to MSDs. The prevalence rate of skeletal-musculoskeletal disorders according to the type of work with computer and the duration of contact with computer workstation reported to be 15-70 percent in the developing countries (9, 10) . Although the arrival of computer technology to developing countries is cause to speeding up work, as well as saving time, energy and resources, it had significant adverse effects on human resources and caused MSDs due to the lack of attention to physical, psychological and social characteristics. Research has shown that feeling of pain and discomfort in various parts of musculoskeletal system is the major problem in working environments, which leads to absenteeism. Moreover, these disorders lead to permanent disabilities in the staff having symptoms such as pain, anesthesia, and lethargy; and cause loss of working time, decrease in production, and increase in compensation of labor costs (11) . In administrative works, these disorders gradually occur due to inappropriateness and long maintenance of some postures when performing work, as well as non-ergonomic table and chair in a long process. Therefore, it is necessary to control the risk factors of these disorders in the workplace in order to prevent the economic losses caused by these disorders and to ensure the health of workforce (12) . Since the inappropriate posture during work is one of the most important risk factors for MSDs in many ways, the risk of these disorders and posture analysis should be considered as the basis for evaluation (13, 14) . In the study by Evans et al., 94 percent of computer users complained of shoulder pain, and they were at risk of MSDs (15) . Yektaee et al. examined the MSDs in the various parts of computer users' body, who were working in private companies and government agencies, and concluded that 75 percent of computer users occasionally felt pain in their waist, neck and legs, and 20-25 percent of them had the experience of MSDs each day (16) . One of the factors affecting the performance of individuals in organizations is occupational stress and workload, which endangers the health of many of them (17) . In recent decades, the issue of workload and its effects on organizations has become one of the main issues of organizational behavior. Mental workload (MWL) is one of the most widely used concepts in ergonomics and human factors, and represents a topic with increasing importance (18) . Workload and occupational stress have direct relationship with person's function, and one of the factors affecting the health, is individual's safety and comfort (19) . Workload is a term used to describe the amount of cognitive and physical resources that an operator uses to perform a task (20) . It is a multidimensional and complex structure affected by external needs, task, environment, organization, psychological, and cognitive abilities (21) . It is possible that MWL affects the physical and mental factors creating MSDs. The signs and symptoms of MSD include the pain and discomfort experienced in spinal cord and ends of body, which rise due to many variables and parameters such as demographic characteristics including age and gender, occupational and work environment characteristics such as force, posture and duration of work, sound and vibration, and psychological factors (22, 23) . The relationship between MWL with MSDs as well as its degree of impact is estimated as a psychological factor in development of MSDs, and the results are used to understand the exact ergonomic situation of staff, and to plan the effective interventions and corrective and preventive measures. The operator's duties require numerous cognitive functions such as continuous attention and accuracy, the ability to identify appropriate vision, memory, planning and decision making due to the need for attention and concentration in humanmachine relationship and exact and timely response to regulating process systems (24, 25) . The office staff of communication service companies are exposed to physical strain as an inherent part of their job; and as a consequence, are at the risk of morbidity in terms of injuries and MSDs in general. The aim of this study was to investigate the relationship between MSDs with MWL and occupational fatigue among the office staff of a communication service company in Tehran, Iran, in 2017.
Material and Methods
This descriptive study was conducted in June 2017, on 94 employees of administrative staff in a communications service company in Tehran City. The sample size was determined with 95% confidence level and absolute error value of 25% for about 94 people. The subjects were selected through simple random sampling. Inclusion criteria were at least one-year work experience and at least 8 hours of work with computer per day. The exclusion criteria were pain or discomfort in various organs of body. Written consent forms were obtained from all those who accepted to participate in the study after receiving details about the study methods and objectives.
After evaluating the administrative jobs in analyzed work environment, a random selection of employees was done according to the inclusion and exclusion criteria. At first, demographic information questionnaire including age, gender, work experience, weight, height, and body mass index (BMI) was completed by the participants. Then a standard Nordic questionnaire, which is a self-report questionnaire for assessing MSDs in neck, shoulders, back, waist, elbows, wrists, hands, thighs, knees and feet was distributed among the participants. According to Nordic questionnaire, the respondents should identify which part of their body (neck, shoulders, elbows, arms/wrists, back, lumbar, thigh/hips, knees, legs/ankles) had been distressed during the last 12 months. Subsequently, they should determine whether the problem was causing them to be unable to work properly (24) . In addition, NASA Task Load Index (NASA-TLX) questionnaire was used to evaluate the participants' MWL (26) . The NASA-TLX divides the entire workload into six subscales including mental need, physical need, time requirement, performance, effort, and frustration, which is used as the first part of an indicator. The validity and reliability of this indicator was confirmed by the study of Qorbani et al (27) . Rapid office strain assessment (ROSA) method is based on standard EN-ISO 9241:1997. ROSA method is an observation method that can identify ergonomic risk factors, and has good reliability for the assessment of MSDs. This method involves three main steps including, scores determined.in sections of chairs, monitor, telephone, mouse, and keyboard, and scores related to duration of use in a day. According to the scores obtained in this section and putting them in the final table, ROSA final score is determined, which is in the range of 0 to 10. Scores of 0 to 3 represent low risk rate, 3 to 5 is area of notification, and scores more than 5 need ergonomic intervention (28) (29) (30) were in the area of low risk and had score less than 3, 43 people (45.8%) were in the warning zone having score between 3 to 5, and 24 people (24%) were in the area of high risk, having scores more than 5 who needed ergonomic interventions in place. In addition, the average score of ROSA method was 5.1, showing that the individuals were in warning zone and needed precaution. According to table 3, one-way ANOVA test showed that there was a significant difference between the scores obtained from ROSA method and the prevalence of MSDs (P < 0.0001); in addition, MSD in women was more than in men. According to the results obtained from NASA-TLX questionnaire, participants' workload was high (Table 4) . Finally, ANOVA test showed a significant association between MWL and MSDs (P < 0.0001). The result obtained from the evaluation of occupational fatigue questionnaire is shown in table 5, according to which there was a significant relationship between occupational fatigue and MSDs (P < 0.0001). 
Discussion
Nowadays, various MSDs occur among the people of different occupations and populations. Although these disorders occur in various parts of the body such as neck, arm, wrist, and waist, low back pain is more prevalent. According to the results, the prevalence of MSDs in the participants was higher in neck, knees, shoulders, arms, wrists and ankles during 12 past months, while it was lower in the limbs, low back, elbows, and back. Rahimabadi et al. reported that at least 76 percent of subjects had MSDs in the last 12 months that confirmed the findings of the present study (35) . Motamedzadeh et al. investigated MSDs through muscle fatigue assessment and concluded that MSD was more prevalent in the neck and shoulders in comparison to the other parts of the body, which is consistent with the results of this study (36) . Chobineh et al. also reported a higher prevalence of symptoms of MSDs in the neck, backside and back of the administrative staff compared to the general population that confirmed the findings of the present study (37) . The findings of ROSA survey showed that about 71 percent of the subjects needed ergonomic interventions. In addition, the findings indicated that the prevalence of MSDs in women is more than in men. Naderi et al. in the study of MSDs assessment concluded that women have more MSDs than men that confirmed the findings of the present study (38) . The results of Nordic questionnaire and ROSA method showed that the most MSDs were related to neck shoulders, back, thighs, hips, knees, wrists, and legs. In a study by Roshani et al., it was concluded that the prevalence of MSDs was higher especially in the regions of lower back, shoulder, and neck that is in consistency with the findings of the present study (39 (45) . The limitation of this study was the lack of opportunity to utilize a larger sample size.
Conclusion
The results of this study showed that MWL, occupational fatigue and MSDs are considerably high among communication service personnel. Moreover, the results showed that high workload and occupational fatigue cause MSDs, and intervention should be used in this individuals including redesigning computer workstation, educating users about ergonomic principles of working with computer, reducing working hours, developing the cycle of rest-work, and using holder papers to minimize the pressure on the neck and back and also reduce muscular and visual fatigue.
